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Spills  Leaks

                 Dust on worker's clothing

O

�

� ��

Ash from burned 
wood O O

Outdoor air near 
fire location
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Outdoor
soil

Building roofs 
and surfaces
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Dust in
vehicles

Dust in air of 
vehicles ? ?

Mine site
Past mining,

milling, processing 
operations

Sediment

Solid waste

Historic and 
current

airborne releases
Tree bark

Spillage along 
highways, rail 

lines

Product
(vermiculite)
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Outdoor air near 
highways and

rail lines

Bulk 
Transport

Unenclosed
(e.g., attic spaces, 
crawl spaces, etc.)

Carpets, upholstery, 
air ducts, etc.

Indoor 
insulation

Indoor dust

Enclosed
(e.g., walls)

Indoor air near 
breached walls O

Recreational 
visitor

Indoor air 
(living spaces)

Resident

Air in attic or near 
other unenclosed 

vermiculite

Tradesperson Students, 
teachers

Commercial 
worker

�
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?
(firefighter)

Libby Superfund Site -- Conceptual Site Model for Operable Unit 4 (Main Residential, Commercial, and Public Areas of Libby)

Receptor and Exposure Location
(Current and Hypothetical Future)Contaminated MediaSources Release and Transport Pathways

General (ambient) 
outdoor air

Dust on
roofing or other 

outdoor surfaces

Outdoor air near 
disturbed soil
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Contaminated soil 
along highways,

rail lines

Wind

Soil disturbance

Burning

Surface Water Runoff

Rain

Structural fires
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Fiscal Year

Calendar Year

Month O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D
Exposure Assessments

Source Material

Analytical Studies

Epidemiological Studies

Toxicity Studies

2 year time point & analysis

In Vitro Dissolution

2010 Q4

2011 Q1

Filter Verification Studies

2009 Q4 2010 Q12008 Q2 2008 Q32007 Q1 2007 Q2 2007 Q3 2010 Q32008 Q4 2009 Q1 2009 Q2 2009 Q3 2010 Q2

Out ABS

Collection & Characterization

Libby Vermiculite Fiber Size Dist

2007 Q3 2008 Q22008 Q1

Outdoor Ambient Air

2007 Q4 2008 Q12006 Q4

Comparative Toxicology - through 1 year time point & analysis

Dosimetry Model Dosimetry Model Update

In Vitro Toxicology

2010 Q42009 Q22008 Q4 2009 Q3 2009 Q42009 Q1 2010 Q1 2010 Q2 2010 Q3

Libby Amphibole-specific Cancer Assessment

Indoor ABS

2007 Q1 2007 Q2

Outdoor Ambient Air Collection Method Verification

2007 Q4 2008 Q3

Other pathways?

?

Midcont Ecology Div Support

Site-specific RfC for Libby Amphibole

Low-level Soil Method

Direct/Indirect Preparation Comparison

Followup - Other Cohorts (evaluation of available data, prospective epidemiological & exposure evaluations)

Libby Cohort Followup (evaluation of available data, prospective epidemiological & clinical investigations, medical surveillance)

MPPD mice

2 year time point & analysis

Inhalation Toxicology - 3 month exposure & analysis 1 year time point & analysis
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Pathway is complete but is believed to be minor in comparison to 
other pathways;  qualitative evaluation is warranted

Pathway is incomplete or believed to be negligible;  further 
evaluation is not warranted

Pathway is complete and exposure may be significant;  
quantitative evaluation is warranted

Pathway may be complete but magnitude of exposure is 
uncertain; further investigation may be necessary
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Illustrations courtesy of Dr. Jack R. Harkema, 
Professor of Comparative Pathology, Michigan 
State University. 
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